Intracellular Abeta and C99 aggregates induce mitochondria-dependent cell death in human neuroglioma H4 cells through recruitment of the 20S proteasome subunits.
Recent studies have reported that neuronal apoptosis is induced not only by extracellular Abeta but also by intracellular Abeta; however, the mechanism by which intracellular Abeta contributes to the regulation of cell death associated with the pathogenesis of AD remains to be elucidated. Using immunological assays and a short-lived enhanced green fluorescent protein (d2EGFP) system, we showed that intracellular Abeta and C99 form perinuclear aggregates in the cytosol, and the resulting aggregates attenuate the activity of the 26S proteasome. In addition, the immunofluorescence assays (IFA) revealed that the 20S proteasome alpha-subunits are recruited into perinuclear aggregates in both human embryonic kidney (HEK293) and human neuroglioma H4 (H4) cells. Interestingly, we observed an increase in the levels of Bax, cleavage of PARP-1, and mitochondrial release of proapoptotic proteins, such as cytochrome c and HtrA2, in H4 cells with intracellular Abeta or C99 aggregates, but not in HEK293 cells with those aggregates. The results of the present study indicate that intracellular Abeta and C99 aggregates induce mitochondria-dependent apoptotic cell death via elevation of Bax levels as a result of proteasome inhibition in a cell type-specific manner.